Hypothalamic ventromedial and arcuate neurons of normal and postnatally overnourished rats differ in their responses to melanin-concentrating hormone.
Melanin-concentrating hormone (MCH) is a neuropeptide involved in regulation of food intake and body weight. The study aimed to detect possible differences in responses of hypothalamic ventromedial and arcuate neurons to MCH, depending on the short-term nutritional state (fed versus food-deprived) and on the long-term state in overweight rats due to early postnatal overnutrition. The effect of MCH on a single-unit activity was studied in brain slices of normal and overweight rats. The latter (n=16) were raised till weaning in small litters (SL) of 3 pups compared to 10 pups in control litters (CL) and gained significantly greater body mass. Whereas MCH in effective concentrations in the pico- to nanomolar range could increase or suppress the activity of ventromedial or arcuate neurons studied in male normal fed or food-deprived (24 h) rats, its action became shaped in an unidirectional way in overweight, hyperphagic rats. Medial arcuate neurons (n=25) from hyperphagic rats were predominantly activated by MCH (p<0.05, paired t-test). This effect differed significantly from that induced on neurons (n=27) of control rats. Ventromedial neurons (n=34) of overweight rats were predominantly inhibited. Activation of arcuate neurons may induce feeding in particular through release of neuropeptide Y (NPY). Inhibition of ventromedial neurons may contribute to reduced energy expenditure. The increased expression of one response type to MCH by a neuronal population in overweight, hyperphagic rats might reflect a general mechanism of neurochemical plasticity and also suggest a participation of the peptide in long-term regulation of food intake and body weight in this model of obesity.